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REPLY TO

ATTN OF DOE Oakland Operations Office (ESHD)

SUBJECT Response to Secretarial Memo of August 4, 1997: Management of
Chemical Hazards Vulnerabilities

To, Peter N. Brush, EH-1
Acting Assistant Secretary

for Environment, Safety and Health

Victor H. Reis, DP-1
Assistant Secretary

for Defense Programs

Alvin L. Aim, EM-1
Assistant Secretary

for Environmental Management

Martha A. Krebs, ER-1
Director, Office of Energy Research

The Oakland Operations Office (OAK) response to chemical safety

concerns addressed in Secretary Pefia’s August 4, 1997 directive

is attached. Issues covering Oakland Operations Office programs

are all addressed by site office in the attachment’s initial

table. Issues that address contractor programs are listed in the

table but the bulk of contractor responses is contained in

contractor reports that are appended to the attachment. This
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memo includes responses for Lawrence Livermore National

Laboratory, Lawrence Berkeley National Laboratory, Stanford

Linear Accelerator Center, and Energy Technology Engineering

Center.

Attachments: (l)Table v

(2)Letter dated 12/12/97
L. Lynn Cleland, LLNL to
James S. Hirahara, SAN
w/encl

(3)Letter dated 12/22/97
David McGraw, LBNL to
Richard Nolan, SAN w/encl

(4)Letter dated 11/17/97
Jack Hahn, SKAC to
John Muhlestein, SAN w/encl

(5)Letter dated 10/1/97
M. J. Gabler, ETEC to
James M. Turner, SAN w/encl
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● Abandoned chemicals and chmkd residuals
● Past chemical spills and ground releases
● Characterization of legacy chemicals and wastes
* Disposition of kgaq chemicals

~o Stoqy f%ici~itiesand conditions
* C(lllditk)rl d! fiwiu,tiirx$i211rld!qqparlt !sywmm$
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Pmglram imdlhe Orgmiuluions with bzamtmmrnkd rxrnlities ‘am rcspcmibk forpr,qxlring safety
anakpis (~o(:lJrnc13taLi(]n, ‘The Himawds Chntml IMqxwtmd p+wrfmm the fitlI!lkwh2g furWkm
:mhmr)g m this plmglr%m
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:wdhr rdimdw milteridls

o Notifks the Aswciate Dirwhor for PlantOperatiorIsof my chmgm inthe

Clmisific:lfkm Of ii fkiMy.

o hues guidance forthe prqmtim, review ad appmva.i d’ sd%ty amdysis
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1993. The CHEW project is designed to identify and temporarily store excess, usable
chemicals until requested by someone who will use them productively. Instead of
buying new chemicals from a commercial supplier or manufacture, a user can obtain
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excess chemicals free-of-charge from CHEW. When programs shut down, employees
retire, or inventories are reduced, many usable chemicals are sent to HWM for disposal.
Unused chemicals represent a substantial portion of HWM’S waste and managing these
still usable materials as hazardous waste is expensive. CHEW promotes waste
minimization and results in considerable savings by reducing the amount of new
chemicals that need to be purchased as well as reducing costs of hazardous material
disposal.

Any LLNL employee can access the CHEW chemical inventory from the Laboratory
computer network. Chemicals or chemicals products may be seIected from the list for
delivery by a CHEW technician. Items are kept on the CHEW inventory for a maximum
of one year.

8. General Chemical Safety Programs

Hazardous Materials Packaging and Transportation Safety Program

The Hazardous Materials Packaging and Transportation (HMPT) Program establishes
responsili’ -‘;es, xqirements, and controls for the packaging and on-site transportation
of Category 1, 2 and 3 hazardous materials, substances, and wastes. The objectives of
the HMIT program are to ensure that operations involving the packaging and on-site
transfer of hazardous materials, substances and wastes shall be conducted to:

● Protect the health and safety of employees, subcontractor employees, visitors and
the public;

● Protect the environment;
● Protect the hazardous material during transport; and to
● Comply with applicable federal, state, and local regulations and requirements.

The program is intended to meet the requirements of the DOT Hazardous Materials
Regulations (49 CFR 100-180), the EPA RCRA Regulations (40 CFR 115, 116 and
262), the California Code of Regulations (22 CCR, Chapter 30), and DOE Order
5820.2A. Laboratory requirements am specified in the On-site Hazardous Materials
Packaging and Transportation Safety Manual and in Chapter 8 of the H&S Manual.

The HMPT Program is managed by the HMFT Safety Committee. The Committee
performs the following functions:

● Oversees the program and ensures its implementation and coordination
throughout the Laboratory.

● Approves all ncw ador revised packaging and transportation procedures.
● Initiates appraisals of hazardous materials and packaging operations and tracks

corrective actions resulting from such appraisals.
e issues the HMPT Quality Assurance (QA) Plan and implementing procedures,

and ensures compliance with the QA Plan.

Each cognizant Laboratory organization performs the following activities:

● Receive, package and transfer hazardous materials in accordance with approved
procedures.

● Provide guidance to Laboratory personnel on the correct methods for packaging
(i.e., containment), labeling and on-site transfer operations.
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● Provide approved containers for packaging of hazardous materials (o Laboratory
empioyees.

● Train personnel and maintain training records.
● Perform the QA activities and maintain QA records as called out in the

organization’s QA Plan.
c Establish and implement controls for loading and unloading of vehicles,
● Establish and implement controls for the use of tie-downs to secure loads, and

for the operation, placarding, maintenance and inspection of vehicles used to
transport hazardous materials.

● Prepare emergency procedures for spills and fires involving hazardous materials
and transport vehicles.

E&!kH Management Plan

Some LLNL Directorates, including the Chemical& Materials Science Directorate and
the Physics & Space Technology Directorate, have prepared ES&H Management Plans
to describe the management of Environmental, Safety, and Health (ES&H) activities in
their areas. Each plan describes the organization of the Directorate, ES&H
responsibilities for management and workers, facilities, and how ES&H requirements
are met. Each Assurance Office is responsible for maintaining this docti -ent and
coordinating its annual review.

The LLNL philosophy is that everyone shares the responsibility for creating and
maintaining a safe and compliant workspace. All personnel are responsible for
understanding their ES&H roles and responsibilities. Each ES&H Management Plan
provides guidance to persomel working on programs or working in facilities on how to
identify and fulfill these responsibilities.

LLNL Emergency Response Plan

LLNL has developed an Emergency Plan (EP) which describes the Lawrence Livermore
National Laboratory’s (LLNL’s) Emergency Management System (EMS)—a system
designed to respond to mitigate potential consequences of credible on-site and significan
nearby emergencies that could threaten Laboratory workers, the public, national security,
the environment. The planning, preparedness and readiness assurance activities describe
in this EP demonstrate LLNL’s commitment to a vigorous program of emergency
preparedness and response capabilities throughout the entire site.

In addition, Department of Energy (DOE) Order 5500.3A, “Planning and Preparedness F
Operational Emergencies,” dated 4/3019 1, requires LLNL to prepare and maintain
comprehensive EP. DOE’s emergency management sub-guide, “Standard Format a
Content For Emergency Plans,” dated 12/ 11/92, establishes the EP format and conten
This EP satisfies these requirements and integrates requirements from other DOE order
associated management guides, and DOE Oakland Operations Office (DOEJOAK
supplements.

This EP describes the EMS’s organizational elements, interfaces, authorities
responsibilities, resources, and predetermined actions to be taken in response to an actual
potential emergency. lt describes the activities necessary to assure the readiness of the O
site Emergency Response Organization (OERO), and it puts forth the provisions for
rapid mobilization and expansion of the response commensurate with the magnitude of
emergency and provides for reentry and recovery operations. This EP further seines a
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guidance document to ensure (he health and safety of personnel during and immediately
following an emergency. Working procedures to be followed during an actual emergency
are contained in the Emergency Plan Implementation Procedures.

On-Site Preparedness Program .

The Laboratory’s On-Site Preparedness Program (OSPP) establishes responsibilities and
requirements, and assigns functions and activities for emergency planning,
preparedness, response and readiness assurance. Additional elements of the OSPP are:

● Site Evaluation Program.
● Self Help Program.
‘e Occurrence Reporting Program.

The primary objectives of the OSPP are to ensure that

● Facility-specific and site-wide emergency response plans and procedures are
prepared.

● Personnel are trained and equipped to manage and respond to credible
ern”-?enck.

● Emergencies are managed in an effective and timely manner to mitigate
consequences.

● Capabilities are maintained to support and assist DOE in the event of radiological
or nuclear emergencies.

The OSPP is intended to meet the requirements in DOE Orders 5500. lB, 5500.2B,
5500.3A and 5500.10, and the DOE Emergency Management Guide. Laboratory
guidance is provided in Chapter 3 of the H&S Manual and the LLNL Draft Emergency
Pl(n

The Laboratory has designated an Emergency Response program Administrator to
administer and coordinate all elements of the OSPP. The administrator manages the
OSPP Office which provides the foIIowing fictions:

Coordinating, scheduling and publishing the duty assignments for the Laboratory
Emergency Duty Officers (LEDOS) and supporting duty officers, e.g., from the
Fm Departrnen\ Public Information Offke, etc.
Coordinating the Laboratory’s efforts in support of various DOE emergency
preparedness and response programs (e.g., ARG, FRMAC, NEST and RAP).
Developing and publishing the LUVL Drajl Emergency Pkm and Implementing
Procedures.
Maintaining the Laboratory’s Emergency Management Center (EMC) ready for .
instant activation and operation.
Developing, providing and documenting performance-based training for LEDOS,
Emergency Management Team (EMT) and EMC support persomel.
Conducting and documenting drills and table-top exercises for EMT and EMC
personnel.
Planning, controlling, conducting and evrduting exercises involving all on-site
and off-site emergency respme organizations in order to test the Laboratory’s
emergency preparedness and response.
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Site Evaluation Program

To provide a basis for the LLNL Draft Emergency Plan, the training of EMT personnel
and for the conduct of drills and exercises, a Site Evaluation Program has been
implemented.

Line organizations are responsible for the following actions:

● Identi@ facility hazards and prepare and document hazards analyses (HAs).
● Perform facility-specific safety analyses using credible accident scqnarios and

document the analyses in safety analysis reports (SARS).
● Submit the HAs and SARS to the Emergency Preparedness Response Program

(EPRP) Administrator.

The EPRP OffIce uses the hazards and safety analyses to:

● Develop emergency planning zones and the Emergency Response Guide (ERG).
● Maintain and revise the ERG to reflect changes in facility operations, hazards,

and accident scenarios.

Self-Help Program

The Self-Help Program has been established as a fundamental component of the
Laboratory’s EPRP. The Self-Help Program will be activated in the event of a site-wide
disaster, e.g., a major earthquake. Laboratory guidance is set forth in Chapter 3 of the
lY&S Manual and in Chapter 2 of the LUVL Drajl Emergency Plan.

Key activities performed by the line organizations include:

● Designating Self-Help Zone supenisors and Assembly Point leaders and
deftig their responsibilities and authorities.

● Developing and publishing organizational Self-Help Plans in accordance with
Laboratory guidance.

● Establishing building evacuation routes and personnel assembly points, and
providing self help kits at these locations.

● Participating in periodic, site-wide exercises of the Self-Help program.

The EPRP Office supports the Self-Help Program by:

● Providing guidance to Laborato~ organizations.
● Coordinating the establishment of Self-Help Zone boundaries.
● Publishing Self-Help Zone Maps.
● Developing and providing training for Self-Help Zone supeMsors and Assembly

Point leaders.
● Conducting pqiodic reviews of organizational Self-Help Plans, assembly point

locations and self-help kits.

Occurrence Reporting Program

The Laboratory’s Occurrence Reporting Program is intended to meet the requirements of
DOE Order 5000.3B. LLNL policy and guidance on occurrence reporting are set forth in
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Chapter 4 of the H&S Manual, and in the associated LLNL Implementing Procedure -
DOE Order 5000.3B. The program is implemented by all line organizations and requires
the prompt notification and/or reporting of DOE-reportable occurrences via line
management to the Occurrence Reporting Office.

The Occurrence Reporting Office (ORO) is part of the EPRP and provides for the
Laboratory a centralized reporting function to DOE. In addition, the ORO performs the
foI1owing support functions:

● Maintains the LLNL Occurrence Reporting and Processing System (ORPS)
computer term.inal, and central files for LLNL occurrence repmts.

● Maintains a cadre of trained “Occurrence Reporting Duty Officers’; to provide
telephonic notification to the DOE Emergency Operations Center regarding
emergencies and unusual occurrences.

● Develops and conducts training for employees in the preparation of occurrence
reports.

● issues monthly and quarterly reports on the status of LLNL occurrence reports.

Conduct of Operations Program

The Laboratory’s Conduct of Operations Program is intended to meet the requirements
of DOE Order 5480.19A. LLNL guidance on the development and implementation of
this program is set forth in H&S Manual, Supplement 2.19, Conduct of Operations.
The Conduct of Operations (ConOps) requirements are being implemented in all LLNL
hazard-ranked nuclear and non-nuclear facilities. ConOps is part of a performance
measure under the University of California (UC) Contract as Criterion 3.4, Performance
Measure 3.4.a. This performance measure is assessed annually to ensure continual
progress towards the goal of integrating the pnncipIes of ConOps into Laboratory
operations.

Designated “Facility Managers” or managers to whom the Facility Associate Director has
delegated responsibility for facility operations perform the following activities:

.
● Evaluate the applicability and compliance status of each of the 18 elements and

associated sub-elements of the ConOps order using the ll&S Manual
Supplement 2.19, and doeurnent the results in a ConOps workbook.

● For any non-compliant but applicable elements and sub-elements, prepare an
implementation plan to bring the o rations into compliance. Justify, using a

rcost-benefit approach, if any Con ps elements (sub-elements) are not to be
implemented.

● Develop implementing procedures for the non-compliant elements and sub-
elements and conduct operations as per procedures.

● Maintain records of all approved ConOps procedures and related documentation
and revisions.

● Provide ConOps training for supervisors, operating and maintenance personnel
in accordance with LLNL institutional training requirements.

● Conduct periodic self assessments of ConOps implementation and improve
operations based on the self-assessment findings.

Lessons Learned Program

The Hazards Control Department has implemented a Laboratory-wide ES&H Lessons
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Learned program to reduce the occurrence of accidents and injuries by sharing
experiences of other individuals and organizations. This program gathers information
from a wide range of sources throughout the United States and fbcuses on those issues
most relevant to the Lab. Selection of the experiences for shahg is done by an advisory
group that includes representatives from the Assurance Review Office, Engineering, and
the Environmental Protection, Hazards Control, Health Services, and Technical
Information Departments. Distribution is by electronic mail to a list of 500 managers and
supervisors selected by Assurance Managers.

All Lessons Learned communications follow the basic format of “what happened,
lessons learned from the incident, where to get additional information or. help, and
recommendations on actions to be taken.” Topics covered through September 1994
include:

● Improperly Labeled Chemicals Found to be Explosive
● Voltage Checks Ident@ Ehxtric Shock Hazmis
● Suspect/Counterfeit Parts Continue to be Found at LLNL
● Improperly Mounted Face Plates Pose Electrical Hazards
● Serious Electrical Shock at LANL
● Smoke and Other Indicators of Possible Fire Should be Repxted Immediately
● Do-it-yoll~elf Modifications Can Be Dangerous

Managers who receive these documents are encouraged to distribute them to their
employees and post them on bulletin boards.

18



GENERIC VULNERABILITIES



Generic Vulnerability: Abandoned chemicals and chemical residuals

Bterrninatiw

1) Identify processes or operations potentially impacted by the vulnerability.

Site-wide impact

2) Describe management systems currently in place to mitigate the
vulnerability. Reference applicable portions of the chemical management
systems summary, prepared in Step 1.

Each building at LLNL is assigned to a specific Associate Director designating overall
responsibility for the building. These assignments are listed in the LLNL facility
condition and use assessmenthracking system. Each building is assessed as described in
further detail under the Generic Vulnerability, Condition o~jacilities and support
systems. This system of designated responsibility works to ensure that ail buildings are
accounted for and no buildings are abandoned.

The Chemical Safety Management Systems Summary describes the numerous checks
and balances at the LLNL site which act to minimize the potential for abandoned
chemicals and chemical residuals. In addition, LLNL has the following guidance and
required programs to address aging anti/or changing Laboratory activities in order to
minimize the risk posed by this potential vulnerability.

Supplement 2.10 of the LLNL H&S Manual, Shutdow~ Surveillance, and Maintenance
Requirements for Inactive Facilities, Equipment, and Experiments, provides guidance to
programs that are planning to shut down a facility or deactivate part of a faciiity and its
associated operations. Facilities that have been contaminated with hazardous materials
are managed in a safe manner at all times to ensure the protection of employees and the
public. A shutdown, surveillance and maintenance plan must be developed for ail
deactivated facilities and operations.

Draft guidelines entitled Guidelines for the Safe Temporary Shutdown and Surveillance
of Facilities have been recently developed and successfully applied to a LLNL facility.
This information is intended for facilities which are planned for temporay shutdown
only (up to but not exceeding 1 year). Pre-shutdown, surveillance and maintenance
recommendations are provided relating to industrial hygiene, health physics, industrial
safety, environmental protection, and fire protection. These guidelines will be
incorporated into Supplement 2.10 of the H&S Manuaf (described above).

Supplement 8.07 of the H&S Manual, ES&H Requirements for Equipment Repair,
Transfer, Storage, and Excess, was released in August 1994 and has been implemented
to ensure safe handling of equipment during its life cycle. Procedures are detailed to
certify that LLNL and DOE equipment is free of radioactive or hazardous materials
before such equipment is transferred on-site or off-site for repair, maintenance, or
storage; on-site for reuse; or into the excessing system.

3 ) Discuss the adequacy of management systems to control the vulnerability.
Only those vulnerabilities which require further mitigating activities
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should be addressed in Step 3.

Current LLNLprograms reduce thepotentid vulnerability to acceptable levels. No
further actions are necessary for mitigation.

20



Generic Vulnerability: Past chemical spills and ground releases

~

1)

2)

.

3)

Identify processes or operations potentially impacted by the vulnerability.

Site-wide impact

Describe management systems currently in place to mitigate the
vulnerability. Reference applicable portions of the chemical management
systems summary, prepared in Step 1.

The Chemical Safety Management Systems Summary describes the numerous checks
and balances at the LLNL site which act to minimize the potential for contact with past
chemical spills and ground releases. All LLNL environmental cleanup, remediation and
restoration work is performed in accordance with OS HA, EPA and DOE requirements
described by a comprehensive site Health & Safety Plan complemented with Standard
Operating Procedures.

A Federal Facilities Agreement (FFA) was adopted in November 1988 for the main
LLNL site and a FFA was signed in June 1992 for Site 300. The FFAs speci~
approved cleanup activities including scope and schedule. At the main LLNL site,
cleanup actions include;

c Pumping water from 18 initial locations to contain and remediate the plume of
contaminants in the groudwater,

● Constructing ten on-site treatment facilities to treat the extracted groudwater using
ultraviolet (UC)/oxidation, air stripping, ion exchange and granular activated carbon,
and

● Removing contaminant vapors in the sofl by vacuum-induced venting and treatment
by catalytic oxidation and activated carbon.

Additional remedial action details are also reported in a January 6, 1993 document
entitled, Remedial Action Implementation Plan, and Remedial Design Reports for the
various treatment units.

At Site 300, a Remedial investigation Report and two feasibility studies have been
completed. An additional feasibility study is in progress and a Record of Decision is
expected in 1998. .

LLNL site cleanup activities and associated requirements are described in more detail in
the LLNL Environmental Compliance Manuai. In addition, an Environmental Report is
issued annually which summarizes LLNL environmental monitoring and compliance
efforts for the previou”s year. This repofi contains detailed information including future
plans.

Discuss the adequacy of management systems to control the vulnerability.
Only those vulnerabilities which require further mitigating activities
should be addressed in Step 3.
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The LLNL site is a well characterized site in terms of chemical contaminants in the local
environment, including the soil and ground water. Most of the chemical contaminant
levels at the LLNL site are at such low concentrations that occupational exposure
potentials with adverse health affects are unlikely.

Current LLNL programs and controlled clean-up effo~ reduce the potential vulnerability
to acceptable levels. No further actions are necessary for mitigation.



Generic Vulnerability: Characterization of legacy chemicals and wastes

Qeterm “natiorl

1 ) Identify processes or operations potentially impacted by the vulnerability.

Site-wide impact

2) Describe management systems currently in place to mitigate the

vidnerability. Reference applicable portions of the chemical management
systems summary, prepared in Step 1.

The Chemical Safety Management Systems Summary describes the numerous checks
and balances at the LL.NL site which act to minimize the potential for contact with legacy
chemicals and wastes. In particular, the ChmnTrack system and Hazardous Waste
Management program (including CHEW) work to minimize potential impact of this
vuhwmbility at Ll ‘JL.

In addition, the management systems described above which mitigate the potential for
abamdowed chemicals and chemical w,yi.duds also serve to mitigate lhis vulnerability

3) IXscuss the adequacy of management systems to control the vulnerability.
Only those vulnerabilities which require further mitigating activities
should be addressed irmStep 3.

Current LLNL programs reduce the potential venerability to acceptable kvds. No

further actions m necessary for mitigation.
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FROM: David McGraw, Director
PEnvironment, Health & Sa ety Division

SUBJECT: Managem~i~t of Chemical Hazards

Please find enclosed the first submission in response to Dr. James Turner’s request for
information as part of the report to Secretary Pefia assessing chemical and radiological
vulnerabilities. The initial request for information assessing chemical and radiological
vulnerabilities due November 18, 1997, is attached. The complete response to Secretary
Pefia’s letter of August 4, 1997 will be submitted to you by the mid-December due date.

The complete response will include a description of the Berkeley Lab’s program for assessing
facility and operational vulnerabilities on an on-going basis, including training and technical
competence and the Lessons Learned Program. An additional document will describe this
Lab’s management and resolution of previously identified chemical and radiological
vulnerabilities at facilities and operations either shutdown or undergoing change over to
another mode of operations.

DCM:ep
..

Attachment

c: J. Bartley
J. Chung
L. McLouth

J. Salazar
D. Tudor

ERNEST ORLANDO LAWRENCE ❑ ERKELEY NATIONAL LABORATORY

UN IVERSIW OF CALIFORNIA [ ❑ ERKELEY, CALIFORNIA 94720

TEL: 510.4 S6.5514 I FAX: 51 O.4I36.74SB
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CHEMICAL WLNERABILITY ASSESSMENT

Review of Current Vulnerabilities
E.O. LAWRENCE NATIONAL LABORATORY

November, 1997

Background

In response to the letter from Secretary Pen’% dated August 4, 1997 (Attachment A), Dr.
James Turner, letter dated August 18, 1997, requested Director Shank to submit the
preliminary res-ults of an assessment of potential chemical vulnerabilities at Berkeley
Laboratory by November 18, 1997. This preliminary report is enclosed. Information to
meet this objective was collected by means of a comprehensive assessment of current
chemical Vulnerabilities with respect to Berkeley Laboratory operations. The purpose of
this effort was to meet the request from the Secretary to evaluate the “use, storage, and
disposal of any chemicals with the potential for explosion, fwe, or significant toxic
release” at physical locations within Berkeley Laboratory. The other requested

assessment reports (assessment of the overall program for controlling chemical
vulneiabilities and an assessment of decommissionhg of inactive facilities) requested in
Dr. Turner’s letter are in preparation and will be submitted, along with the final version ‘
of the attached report, prior to the December 15, 1997 deadline.

Areas reviewed for assessment of potential chemical vuherabilities were selected based
on concerns raised by any one of the following sets of information:

1.

2.

3.

Personal knowledge of an integrated team of EH&S professional M
representing all the professional fields in ES & H and all programmatic areas;
Lists of chemical aea.u-nulations areas such as waste accumulation (WAA) or
other chemieal and flammable liquid accurimlation areas; and
Reviews of relevant ES&H documentation; e.g., chemical inventory, previous
hazard assessment (IFA data), Stiety Analysis Documents, and Readiness
Reviews.

Those candidate areas deemed to be of significant concern or for which additional
information was needed were evaluated via field walk-throughs by the Berkeley
Laboratory fire protection program lead (T. Yue~ P.E.) and a certified industrial
hygienist (J. Salazar).
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STANFORD UNIVERSITY

STANFORD LINEAR ACCELERATORCENTER MailAaliress:
SLAC, Bin 84
P.O. Box 4349

Stanford, CA 94309
Telephone: (415) 926-3295
~AX: (415) 926-3030
Jackhahn@SLAC.Stanford. Edu

Nov. 17, 1997

Mr. John Muhlestein
DOE Stanford Site Office/Bin 08A
Stanford Linear Accelerator Center
P.O. Box 4349
Stanford, CA 94309

Subject: Manageme”,’ ‘f Cb emical Hazards

Dear Mr. Muhlestein:

The purpose of this letter is to respond to the DOE Oakland Operations Office letter of August
18, 1997 requesting steps be taken regarding Management of Chemical Hazards. Specifically,
this document responds to the requirement for a chemical and a radiological vulnerabilities
assessment and provides a complete assessment. Provided below are responses to the three
specific issues identified in the letter dated October 7, 1997, from James S. Hirahana, Associate
Manager for Site Management, Department of Energy, Oakland Operations Office. For each of
these three issues, we have identified current program activities that are in place to control the
potential problem. We have also identified additional planned activities, based on our analysis,
if needed.

Sincerely,

‘2z2
Department Head ‘
Safety, Health & Assurance Department
Environment, Safety & Health Division

JH:cn

Enclosure

cc: K. Kase
J. Turner
V. Stone



Issue #l Scrutinize the use and storage of any chemicals that have the potential
for fire, explosion, or significant toxic release, and must properly
dispose of unneeded chemicals in accordance with safety requirements
and environmental regulations.

Current Projzram Activities

Industrial Hygiene assessments are conducted by doing a periodic
building walk-through. Building inspections involve surveying the
chemicals in the area which includes: seeing how the chemicals are
stored, determining the quantity of each chemical, and determining how
frequently each chemical is used. Building inspections also look at what
types of Personal Protective Equipment (PPE) are used and/or required.
Other issues addressed during the building inspections and seismic safety
audits include: access and egress, proper separation of chemicals,

secondary containment, and security of containers.

Currently, the ES&H Division has approximately 80 employees.
Department responsibilities within the ES&H Division include, but. ie

not limited to, the following: fire safety, building safety, electrical safety,
industrial hygiene issues, radiation safety, general industry safety
compliance, training, Workers’ Compensation, Hazardous Materials
Business Plan (HMBP), SARA (Superfund Amendments and
Reauthorization Act) Title III compliance and reporting, and quality
assurance. Staff members have the opportunity for involvement in
scrutinizing the use and other aspects of chemical management.

The laboratory does not have a significant inventory of unused chemicals
as do some DOE faalities. Chemicals that are no longer being used are
disposed of as hazardous waste according to EPA and Cal/OSHA
regulations. The regulations are 40 CFR 261 to 264 and CCR Title 22 for
EPA and Cal/OSHA, respectively. If a chemical is in excess and is no
longer being used by that group, the chemical may then be used by
another group.

For radiological materials, analysis of operations indicates no potential for

“significant toxic release” or other problems as defined in this issue. The
Operational Health Physics (OHP) Department at SLAC manages the
radiological concerns and ensures compliance with all federal, state, and
local regulations.

Additional Planned Activities

Shock sensitive chemicals may be found in the Plating Shop, SSRL, and
Central Lab. The Safety, Health and Assurance Department plans to issue
a safety bulletin regarding shock sensitive chemicals. This bulletin will be
issued within three months (by February 1998).



Issue #2 Evaluate the facility and operation for new vulnerabilities on a

continuing basis.

Current Activities

Purchase requisitions are coordinated and reviewed by a Safety Engineer
and/or an Industrial Hygienist. Other experts are called upon when
needed.

Chemical usage is monitored annuaily through the Hazardous Materials
Business Plan (HMBP). Another amual report is the Emergency Planning
and Community Right-To-Know Act, SARA (Superfund Amendments
and Reauthorization Act) Title III. Material Safety Data Sheets (MSDS)
are also available at the site where the chemicals are located and being
used. Also, MSDSS are accessible via the Internet.

Radiological hazards are handled by the Operational Health 17,ysics
(oHP) and Radiation physics (RP) Deparbnents of ES&H. OHP reviews
purchase requisitions for radiological materials and controls the
movement of sources. RP assesses beam shielding controls due to
changes in bearnline operations and other radiological processes.

Additional Planned Activities

A program will be implemented within six months to expand and
formalize the current review program. This program will address the
substitution of chemicals to ensure that safer and less toxic chemicals are
used, and implement chemical process reviews in terms of safety labeling
and chemical usage. Process reviews may include: inspecting the
standard operating procedures, determining chemical hazards,
determining what types of safeguards are on the equipment to avoid
release into the atmosphere, and what type of emergency equipment is
necessary.



Issue #3 Assess the technical competence of its staff to recognize the full range

of hazards presented by the materials in the facility and implement
training programs where needed.

Current Promam Activities

SLAC provides Hazard Communication General Training, Course 103
and Hazard Communication Supervisor Training, Course 101. Additional
courses are available such as: Introduction to Pollution Prevention and
Hazardous Waste and Materials Management, Course 105; Hazardous
Materials Transportation Training, Course 259; Hazardous Waste and
Materials Coordinator (HWMC) Annual Refresher Training, Course 224.

SLAC’S HAZCOM Training program does have two elements, one for
Techniaans and one for Supervisors. SLAC does have a refresher course
for the Hazard Communication General Training.

Most laboratories at SLAC are supervised by generally well-trained M.S.
or Ph.D. the. .ists.

All visitors, users, subcontractors, and employees who are at SLAC for
more than thirty days, and are expected to receive a dose less than 100
millirems of radiation per year, must attend the General Employee
Radiological Training (GERT), Course 115.

SLAC employees that are expected to receive a dose of greater than, or
equal to, 100 millirems of radiation per hour and not to exceed 1500
millirems of radiation per year are required to take Radiation Worker
Training.

Additional Planned Activities

None required.



Boeing North American, Inc.
Rocketdyne Dwslon

Energy Technology Engmeermg Center

Boeing Defense & Space Group
P.o Box 7930

Canoga Park, CA 91309-7930

October 1, 1997
In reply refer to 97ETEC-DRF-97-0373

James M. Turner, Ph. D.
Manager, Oakland Operations Office
US Department of Energy
1301 Clay Street
Oakkmd, CA 94612-5208

Subject: Management of Chemical Hazards

Reference: 1) Letter, James M. Turner, Ph.D. to Mark Gabler, same subject,
dated August 18, 1997 (97ETEC-DRF-0291 )

2) Letter, W. S. De Bear to Hannibal Jom& “ Chemical Explosion at
Hanford”, dated June 18, 1997 (97ETEC-DRF-01 84)

Dear Dr. Turner:

Reference 1 transmitted the Accident Investigation Board Report on the May
14, 1997 explosion in the Hanford Plutonium Reclamation Facility, and
directed that all DOE field elements and site contractors assess their
management of chemical and radiological hazards. Reference 2, prepared
following ETEC’S review of the May 22, 1997 Safety Alert concerning this
accident, provided a partial response prior to the present request and concluded
that no similar circumstance, with potential for significant energy or toxic
material release, currently exists at ETEC. However, in light of this more
thorough present review, one circumstance, i.e., the interim storage of sodium-
wetted components pending cleaning, was identified as having the potential for
hydrogen generation and container overpressurization. Although these
containers routinely are monitored for any sign of bulging or deterioration,
breather valves are on order and will be installed to preclude any possibility of
significant pressure buildup. Additional discussion in this area, and ETEC’s
responses to the other concerns requiring assessment, are provided in the
attachment.



Please contact me, or W. S. De Bearat(818)586-5942, if there are questions or
fi.u-therdiscussion is required on any of the assessment items.

Very truly yours,

*“

bier, Director and Program Manager

Energy Technology Engineering Center

cc: P. Boehrne, ESO
H. Join% Manager, ESO



Attachment to 97 ETEC-DRF-97-0373

1. stor~sal of ally che~als with poterdlal for explosion. fire. 01
. .

The chemicals that are, or have been, present at ETEC in sufficient quantity to
represent potential threats of the types listed above are ammoni~ sodium, and
ethanol.

Ammonia (both anhydrous and aqueous):

Arnmoniz which is classified as an extremely hazardous material, was present, in
quantity, during operation of the Kalina Demonstration Plant. Following Kalina
shutdow in October, 1996, all ammonia was removed. Consequently, there is no
present potential for a release and there are no current plans for restoring the ammonia
inventory or resumption of operation .

Sodium:

ETEC’S two largest test facilities, i.e., the Sodium Pump Test Facility (SPTF) and the
Steam Generator Test Facility (SCTI), each contain over 30,000 gallons of sodium.
The Liquid Metal Development Laboratory-2 (LMDL-2) contains two small test rigs
which, together, contain approximately 100 gallons of sodium. The two large

facilities cumently are inactive, with solidified sodium in the storage tanks, under a

positive pressure, inert gas cover. The probability of a sodium leak or fire under these
conditions is essentially zero.

One of the test rigs in LMDL-2 is being activated for a short-term test program and
will operate at low pressure with a sodium temperature of 1200F. Although the
probability of a leak is higher than in the inactive facilities, it remains very low and,
considering that the quantity of sodium involved is less than fifty (50) gallons, the
worst case scenario would not result in a significant off-site consequence.

SPTF is scheduled to resume operation in CY 1999 to test a large electromagnetic
pump. At that time the sodium system will be heated and filled, and sodium
circulation will be resumed. Maximum pressure and temperature, respectively, will
be 50 psig and 1000F. Based on extensive experience with large sodium facilities
operating under similar conditions, sodium leaks are possible; however, most would
be small (through intergranular cracks caused by stress corrosion) and would not pose
an off-site hazard. (The largest sodium leak ever experienced at SPTF occurred at an
average rate of less than one gpm, involved less than 50 gallons of sodium, and did
not have any appreciable impact at the site boundary.) Further, to minimize the
probability of a leak during testing, a comprehensive inspection of susceptible piping
and instrumentation locations will be performed prior to startup to verifi pressure
boundary integrity. The facility also has emergency drain capability to terminate
leakage by lowering sodium level below the leak location, and an installed dry
powder distribution system for suppression of external sodium reactions.



SCTI is scheduled for demolition starting in CY 1998 and most of its sodium
inventory will be off-loaded and shipped for reuse. Off-loading will necessitate
heating drain tanks and interconnecting piping to slightly above the melting point of
sodium (208 F). The tanks will then be slightly pressurized to transfer the invento~ to
DOT-approved isotankers. Transferred sodium then will be cooled and solidified
before the isotankers are permitted to move on-site (some of the sodium will be used
to increase the inventory at SPTF) or to leave the SSFL site. The potential for
significant leakage or off-site impacts during these processes is considered negligible.

Bulk sodium horn ETEC’S other sodium facilities, which currently are undergoing
demolition, has already been removed and shipped off-site for reuse. A small amount
of residual sodium remains in piping segments and removed components pending its
conversion to sodium hydroxide and reuse as product. This conversion is being done,
predominantly, using a Water Vapor/Nitrogen (WVN) process which results in a
slow, controlled reaction and produces usable, high concentration caustic. The WVN
process does result in the production of hydrogen. Hydrogen concentration within the
WVN system (in nitrogen with essentially 0% oxygen) is closely monitored and
normally is between 1 and 20/o; however, during occasional excursions, it briefly can
exceed 200A. . Jr th reason, the eilluent gas is continuously diluted such that the
hydrogen concentration in air always is maintained well below the lower explosive
limit (LEL) of 4’Yo. A small fraction of the residual sodium, in components which are
not suitable for cleaning by WVN, will be treated at ETEC’s Hazardous Waste
Management Facility (HW). HWMF is a Permitted facility, with limited
treatment capability and numerous safeguards to preclude any significant on-site or
off-site consequences. Both of these treatment options are considered to be safe and
effective; however, a potential concern does exist during storage of sodium-wetted
components pending treatment. Although many of the components have had
closures welded over their cut ends to prevent entry of moisture, in some cases
welded closures are not possible. These components are stored, indoors, in drums or
boxes which, though sealed, conceivably could permit the incursion of moisture and
subsequent pressurization from the generation of hydrogen. To alleviate this concern,
all such drums and boxes are visually monitored for any sign of bulging, damage or
deterioration and their conditions, and any pertinent observations, are logged at least
once per week. As an added precaution, breather valves have been ordered and will
be installed when received. These valves will open to relieve pressure should internal
pressure exceed atmospheric pressure by 0.5 psi.

In summary, none of the operations at ETEC involving sodium, sodium conversion,
or the removal and transport of metallic sodium or sodium hydroxide is considered to
pose any threat of the types listed above.

Ethanol:

Denatured ethanol is used at the Component Handling and Cleaning Facility (CHCF)
as a cleaning agent to slowly react and remove metallic sodium horn large, sodium-
wetted components such as steam generators and the pumps tested in SPTF. The
storage tank(s) at CHCF normally hold approximately 20,000 gallons of ethanol.



These tanks recently were emptied of previously used ethanol to permit removal of
residual sodium alcoholate reaction products but will be refilled to support fiture
cleaning needs. The fire potential of this large quantity of ethanol is mitigated by the
use of an inert (nitrogen) cover gas and by a water deluge system that provides
complete coverage for the storage tanks. As an additional precaution, fire department

personnel, with fire-suppression foaming equipment, are on stand-by at the site
whenever ethanol transfers or cleaning operations are initiated. Berms are provided
around the ethanol system to retain any leakage and maximize the effectiveness of the
foaming equipment or deluge system, and the bermed areas are drained to a large
overflow retention basin to prevent contamination of other on-site water retention
ponds.

Radiological Considerations:

Potential radiological vulnerabilities are associated with: 1) stored TRU waste

pending disposition by DOE, 2) radiological releases during Demolition &
Decontamination (D&D), 3) Radioactive Materials Handling Facility @Ml-IF) water
management operations, and 4) shipment of radioactive @A) waste to off-site
disposal facilities. Normal safeguards include: a highly trained staff, on-site fire
protection personnel and facility fire protection systems, the absence of any
significant source of combustion or explosion, and the performance of all operations
to approved, written procedures which include all appropriate safety provisions.

All TRU waste is stored at RMHF in HEPA-filtered, below-grade, shielded vaults for
AL.41U4 and SNM control purposes. TRU waste packaged in final form for disposal
incorporates vents in the container lids to preclude buildup of any gas pressure.
Waste, pending final form packaging, is packaged to ensure fill containment while
allowing for release of any gases even though none of the waste (non-pyrophoric
metallic debris horn hot cell drain lines) contains any significant source of gas
generation.

All D&D activities at facilities involving radioactivity are performed under the strict
surveillance of Rocketdyne health physicists. Radiological risks at facilities currently
undergoing D&D are extremely low due to the very low levels of radioactivity being
handled. D&D is limited, almost exclusively, to basic construction materials
(concrete, steel, sheet metal). No pyrophoric and almost no flammable materials are
being handled.

The RMHF handles moderate amounts of radioactive waste water (<10,000 gal. total
capacity) which is evaporated, The remaining sludge is solidified and packaged for
disposal. Activity levels in both water and sludge are low and easily managed. The
evaporator water handling system utilizes double containment throughout and no
sources of ignition or combustible materials are present.

All R4 waste shipped off-site for disposal conforms to Department of Transportation
(DOT) 49CFR regulations and DOE approved disposal site packaging criteria.
49CFR stipulates packaging requirements appropriate to the level of hazard
associated with each category of radioactive material. Rocketdyne makes all



shipments of R4 waste, except “limited quantity” shipments, under 49CFR
“exclusive use” provisions. All RA waste currently being disposed of is in low
hazard categories (Low Specific Activity, Surface Contaminated Objects, Limited
Quantities). Shipments in these categories are made in DOT “strong tight containers”
as stipulated by 49CFR. The largest quantity of waste shipped (contaminated soil)
contains RA levels below that regulated by DOT. However, the soil is shipped in
DOT “strong tight containers” and under the direction of DOE is disposed of as RA
waste at DOE approved disposal sites since it does contain detectable quantities of
“DOE added W material.” A few shipments during the past year have included
small quantities of waste requiring Type A packages (Radioactive Material NOS). In
all cases, packages and accompanying documentation have been reviewed and
verified to be free of incompatible wastes.

Future shipments of TRU waste to WIPP will utilize the TRUPACK II packaging
system which was specifically designed by DOE and approved by NRC for the
shipment and protection of TRU material and takes into account all credible accident
scenarios.

2 resolution of mewo~ radlom
les at factiles that are m down. ~v. be~ ated. or ha v~

~~ v

Responses pertinent to this section are contained in the discussion under item 1.

3. to ass~ operational vulnerab~ a con~.
. . . . . . . “.

ETEC has in-place a number of programs designed to assess (and correct) facility and
operational vulnerabilities. The first of these, used at the start of new programs and
operations, is a “Won’t Fail” evaluation performed by a panel consisting of all
affected disciplines. Alternative approaches for ‘design’ of the facility, test, or
operation, are suggested and evaluated with respect to vulnerabilities and the
probability of first-time-through success. Afler consensus is reached on the most
promising approach, the panel then attempts to identifi and rectifi any residual
weaknesses that could lead to failure. Prior to the start of operation of a new or
modified facility or new test program, a Readiness Review is held to ven~ that
construction is complete, that there are no outstanding nonconformances, appropriate
procedures are in place, training of operating personnel is comprehensive and
completed, and all other requirements have been met. Both “Won’t Fail” and
Readiness Review processes are documented.

In addition to the above, ETEC uses the DOE Occurrence Reporting (OR) system to
document problems and to identi~ root cause and corrective actions to prevent
recurrence. The DOE OR is supplemented by an internal Corrective Action Report
(CAR) which is reviewed by ETEC’S Corrective Action Board (CAB) consisting of
the ETEC Director and Program Manager and all direct reports, with the added
participation of experts from other affected organizations. Significant events, and
those with generic implications are referred to the higher level Advanced Programs
CAB and, if appropriate, to the Rocketdyne Senior Management Review Board.



4 al co-e of SMS to ld~
d by ~. act on rti and ~ where need~

All facility and support personnel are trained appropriate to their assignments.
Operating personnel. receive extensive, universally applicable training, e.g.,
Lockout/Tagout, Confined Space Entry, Lifiing and Handling, Fall Protection, MSDS
Awareness, etc. All persons whose assignments entail work with liquid metals,
radioactivity, or specific hazardous materials (e.g., lead and asbestos) receive
appropriate training on handling and safety practices. Selected personnel receive
even more specialized training on handling of hazardous waste (HAZWOPER) and
packaging and shipping of hazardous and I&4 wastes (49CFR). Most training is
presented by qualified Rocketdyne instructors from SHEA, Technical and Skills
Development, Quality Assurance, and Fire Protection; however, commercial training
organizations (and sometimes regulatory agency experts) are utilized when necessary
to obtain more comprehensive, up to date instruction.

ETEC makes use of multiple systems to report and evaluate internal problems and
disseminate lessons learned These include not only the formal DOE OR and
Rocketdyne’s multi-level CAB processes, but also daily tailgate meetings, safety and
Iessons-leamed presentations at weekly staff meetings, and ad hoc “all-hands”
meetings to review events of particular significance. The “all-hands” meetings are
intended - and have proven successfid - not only as forums to convey information but
to obtain enthusiastic participation and constructive input from all levels of the
organization.

Both formal reporting systems (DOE OR and Rocketdyne CAR) include mechanisms
for tracking the timeliness of responses and corrective actions. In a number of
instances ETEC responses have not met established submittal criteria; however,
whenever a personal health or safety, or an environmental issue has been involved,
immediate corrective action has been taken or a standdown condition has been
maintained pending completion of corrective actions.

Other sources of information are used to learn of, and disseminate in timely fashion,
applicable lessons-learned ftom problems experienced elsewhere. The Operating
Experience Weekly Summaries issued by the DOE Office of Nuclear and Facility
Safety, and Safety Alerts are widely reviewed for applicable information which then
is passed along to, and discussed, with affected personnel. (ETEC prepared the
earlier vulnerability assessment of reference 2 based on the Safety Alert issued
following the Hanford explosion.) Internally, a separate Santa Susana Field
Laboratory (SSFL) Corrective Action Board has been established to assure that the
root causes and corrective actions for problems experienced by all field laboratory
organizations are adequately conveyed. Also, SSFL has a Joint Employee-
Management Safety (JEMS) Committee which meets regularly to discuss safety



—

issues, identi~ areas needing attention, and follow-up on corrective actions. The
JEMS Committee publishes a regular newsletter to heighten employee awareness of
potential safety problems and promote world-class safety behavior. Finally,
Rocketdyne has adopted, and is actively utilizing, DuPont’s “ Safety Training
Observation Program” (STOP) to record and report safety-related observations across
the division, providing a mechanism for the identification and comection of safety
issues.


